Objective: Pathogenic resistance against antibiotics is substantially mounting in the developing countries including Bangladesh. Present study thus attempted to obtain the baseline information on such resistance among the community people coming to the local dispensaries around the city of Dhaka for treatment. Materials and Methods: A total of 2,700 clinical specimens were examined for the presence of Gram positive and Gram negative pathogens. Antibiotic susceptibility tests of the isolates were carried out. Extended spectrum b-lactamase (ESBL) activity, and the presence of methicillin resistant Staphylococcus aureus (MRSA) and S. epidermidis (MRSE) were also detected. Results: Escherichia coli were most prevalent (45.5%) among 1044 pathogenic bacteria isolated from 2,700 samples. E. coli predominated urine, pus, wound swab, blood, high vaginal swab (HVS) and sputum specimens, and exhibited the highest frequency of ESBL activity (35%). Prevalence of Klebsiella spp. and S. aureus among the clinical specimens were 11.5% and 9.86%, respectively. Most of the Gram negative bacilli were found resistant against ciprofloxacin (5 mg), tetracycline (30 mg) and cotrimoxazole (25 mg). Majority of Pseudomonas spp. were found resistant against most of the commonly used antibiotics. Interestingly, around half of the S. aureus isolates were observed to be methicillin resistant, but not vancomycin resistant. Conclusion: Overall, such a revelation of increased antibiotic resistance demands for restrictive and appropriate antibiotic usage in accordance with the updated antibiotic prescribing policy in Bangladesh.
Introduction
Antibiotic resistance is a major clinical hindrance in treating infections caused by pathogenic microorganisms 1 . The bacterial resistance to antimicrobial agents is known to be driven by the interplay of several mechanistic and epidemiologic factors, including the chromosomal defects, random mutation, plasmid exchange, and by the transfer of drug resistance genes by intigron or transposon 2-5 . Besides, the widespread and indiscriminate use of antibiotics including the addition of antibiotics to livestock feed has led to the development of serious problems of resistance and hence limits the usefulness of antibiotics to eliminate bacterial infections 6-9. In conjunction with such problems, in recent years, methicillin-resistant Staphylococcus aureus (MRSA) and the extended-spectrum ?-lactamase (ESBL) producing bacteria have been reported to be responsible for several difficulties to treat infections in humans 10, 11 . MRSA is considered to be any strain enzymes capable of hydrolyzing and inactivating a wide variety of ?-lactam bearing antibiotics and have been widely reported to be found in both enteric and non-enteric bacteria 11, 12 . A study conducted by National Healthcare Network (NHN), Dhaka, showed that 43% of the isolated S. aureus were MRSA and 10-20% Enterobacteriaceae was ESBL producers [13] [14] .
The most important aspect of antibiotic resistance underlies on their irrational use, inappropriate self medication, and increased consumption of non-prescribed antibiotics led to the antibiotic ineffectiveness commonly, leading to an increase of morbidity and early mortality 15 . In Bangladesh, a recent study has shown that more than 70% of infecting bacteria were resistant against at least one of the antibiotics commonly used to treat 14 . It is noteworthy that the antibiotic resistance is not a static phenomenon and hence a regular updating of antibiogram is very essential for the judicious use of antibiotics. Moreover, the antibiotic susceptibility test contributes directly to patient care, and also may pose a significant impact on the bona fide usage of antibiotics. Thus, the acquaintance on the current susceptibility pattern is imperative for the physicians in order to select the appropriate antimicrobials and for developing the appropriate prescribing policies as well 16 .
Along these lines, we primarily isolated the common and clinically significant pathogens around the city of Dhaka, with the subsequent detection of their antimicrobial susceptibility patterns, and recorded the data of drug resistance including the common ones. Such an attempt of data assembly, in turn, is expected to assist our physicians to select the effective antibiotic for appropriate medication as well as to introduce the change for the better management of the overall public health in Bangladesh.
Materials and Methods

Sample and sampling areas
The study was carried out in the National Healthcare Network (NHN , gentamicin (10 µg), imipenem (10 µg), nitrofurantoin (300 µg), ampicillin (10 µg), oxacillin (1 µg), penicillin (10 µg), vancomycin (30 µg) and carbenecillin (100 µg) were used for the assay. Suspensions of the test organisms were prepared using Muller-Hinton broth by adjusting the turbidity of the broth with normal saline to match the equivalent turbidity standard of Study of antimicrobial susceptibility of clinically significant microorganisms isolated McFarland (0.5 standards) and was incubated for 2 hours. Sterile cotton swabs were dipped into the suspensions and the swabs were then evenly spread over the entire surface of a Muller-Hinton agar plate to obtain uniform inoculums. Antibiotic discs of appropriate concentrations were applied aseptically over the surface of the inoculated plates at appropriate spatial arrangement by means of sterile needle within a distance of 5 mm. Plates were then inverted and incubated at 37 o C. After 24 hours, plates were examined and the diameters of the zones of complete inhibition were measured and interpreted as susceptible, intermediate and resistant 19 .
Detection of extended spectrum b-lactamase (ESBL) by the double disc diffusion method E. coli, Enterobacter, Citrobacter and Klebsiella were inoculated onto Mueller-Hinton agar media. Amoxyclav impregnated disc was then placed at the center of the Mueller-Hinton plate while ceftazidime, ceftriaxone, cefixime, cefuroxime discs were placed peripherally away from the amoxyclave disc. Band formation between amoxyclav disc and any other disc were considered as ESBL positive 14, 20 .
Detection of methicillin resistant S. aureus (MRSA) and S. epidermidis (MRSE)
MRSA and MRSE were detected by testing susceptibility to oxacillin 14, 19 . Suspensions of S. aureus and S. epidermidis were inoculated onto Mueller-Hinton agar media. A disc containing 1 mg of oxacillin was placed over the inoculated media and incubated at 37 o C for 24 hours. Zone diameter of <10 mm referred to the oxacillin resistance and was regarded as MRSA and MRSE.
Results
Distribution of pathogens
Among the specimens where the growth of pathogenic bacteria were detected in our study, urine ranked first (71.93%) followed by pus (11.30%), wound swab (5.2%), sputum (4.78%) and blood (3.35%) samples. 
Antibiotic resistance patterns exhibited by Gram negative bacteria
In accordance to our stated objective of determining the antibiotic resistance pattern, a series of data was accumulated both for Gram negative and Gram positive bacteria (tables II, III and figure I). In our study, 89% isolates were found to be resistant against ciprofloxacin while 62% were resistant against amoxyclav (table II) . Almost all Gram negative bacilli were found sensitive against imipenem. Among the ESBL producers, the prevalence of E. coli, Klebsiella spp., Enterobacter spp., and Citrobacter spp. were measured to be 35%, 22%, 21% and 19%, consecutively.
Antibiotic resistance patterns exhibited by Gram positive bacteria
Among the S. aureus and S. epidermidis isolates, nearly half (46%) of the strains were MRSA while 30% were found to be MRSE. Two thirds of them were also resistant against ampicillin and mostly against the penicillins (table III) . All of the isolated Streptococcus pyogens were found to be sensitive against penicillin, amoxyclave, ampicillin and oxacillin. On the other hand, in case of Streptococcus agalactiae isolates, the proportion of resistance ranged between 94 -97% against ampicillin, amoxyclav and penicillin. The resistance patterns of Enterococcus spp. were observed to be satisfactory in penicillin and cephalosporin group. Interestingly, in our study, all of the isolated S. aureus showed sensitivity against vancomycin., i. e., vancomycin resistant S. aureus (VRSA) were completely absent.
Model of antibiotic resistance index
The resistance patterns exhibited both by Gram positive and Gram negative bacteria against the similar antibiotics were assembled as shown in figure I . From this model, the prevalence of commonly resistant pathogens is clearly evident. For example, both Gram positive (S. aureus, S. epidermidis, Streptoccous agalactiae, b-haemolytic streptococci) and Gram negative bacteria (Citrobacter spp.) could be seen to be resistant against cotrimoxazole. Other common resistance was visualized for ciprofloxacin and tetracycline. Cephalexin and amoxyclav, on the other hand, were found effective against certain Gram positive pathogenic bacteria.
Discussion
Appropriate information on drug resistance is an essential concern for the formulation of antibiotic prescribing policy. In the present study, we portrayed the drug resistance patterns of the pathogens which further aided to construct a model of general antibiogram index. The isolates were found resistant against most of the commonly used antibiotics, thus steering the treatment strategy to failure. A significant point is to ponder across the study that 89% of the Pseudomonas species were found to be resistant against ciprofloxacin, a commonly used inexpensive oral antibiotic. Even a few years earlier, the proportion of the ciprofloxacin resistant Pseudomonas in Dhaka city has been reported to be much lesser than that of present time 14, 21-22 . Thus, the trend of antibiotic resistance has been found to be escalating through the updated approach of our study.
Multi-drug resistant Gram-positive bacteria including MRSA, MRSE, VRSA, methicillin-resistant coagulase-negative Staphycolocci (MRCNS), and penicillin-resistant Streptococcus pneumoniae (PRSP) are known to be a serious problem in the medical community 23-24 . A study carried out by Pakistan Armed Forces Institute of Pathology revealed that frequency of MRSA among all nosocomial isolates of Staphylococcus aureus increased from 39% in 1996 to 51% in 2003 25 . The data relating MRSA and MRSE through our study also reveals the overall vulnerability against infections.
One important facet has been revealed through our study that we did not obtain any VRSA. Compared to these studies, we found comparatively less number of ESBL producing organisms but still it remains a threat for us as these enzymes are responsible for creating resistance against many classes of antibiotics, ultimately resulting in treatment failures 32 . Finally, most of the pathogenic microorganisms isolated from this study showed resistance against two or more of the commonly used antibiotics. In developing countries like Bangladesh where appropriate resources are not available to formulate new drugs, such a situation creates difficulties in treating patients with multi drug resistance (MDR). To overcome this fatal problem, we suggest random documentation of antibiotic susceptibility test for the rational and effective use of antimicrobial agents. As we accomplished, resolving the antibiotic resistance level of the important pathogens collected from clinical specimens in the Dhaka area would be important information to bring to the attention not only of the local medical community, but also for the other developing countries having the practice of antibiotic abuse 15, 24, [33] [34] . Besides, using the resistance data revealed from our study, the model we proposed for the antibiotic resistance index is the first time attempt in Bangladesh, which could serve as a guideline for physicians for picking the effective antibiotic for appropriate medication in a community. 
